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Distribution and Movement of Creek Chubs (Semotilus atromaculatus) in
Agricultural Headwater Ditches of the Cedar Creek Watershed
Amanda Smith and Dr. Robert Gillespie, Department of Biology
Figure 1: Left picture is a non-degraded reference site, while the right is a typical ditch
Introduction
• Approximately 70% of the land used in Indiana is for agriculture (Figure 1), with approximately
36,000 miles of public ditches (Beugly and Pyron, 2010, Needelman et al, 2007).
• Ditches are contaminated with agrichemicals and sediments, and the in-stream habitat and
hydrology are negatively impacted.
• Fish communities in degraded ditch sites have shown to have a lesser species diversity when
compared to a reference site (Leet et al, 2012).
180 Fish 
(95mm) were 
captured using 
an 
electroshocker 
130m into each 
ditch (Figure 2)
Fish were 
tagged using 
VIE techniques
Red and yellow 
tagged fish are 
associated with 
ditch A
Green and blue 
tagged fish are 
associated with 
ditch C
Fish were 
released in 
Cedar Creek 
300 upstream 
of A and 200m 
downstream of 
ditch C.
Recapturing 
began, using 
two 
electroshocke-
rs (Figure 2)
Figure 2: Methods of capturing and tagging creek chubs 
Results and Discussion
• We hypothesized that creek chubs, when given the “choice”, prefer the ditches over Cedar Creek.
However, the results did not support the hypothesis. Of the 30 total fish recaptured (17%), 50%
were collected within 50 m of the release point (Figure 3 and Table 2). Another 33% were
recaptured in Cedar Creek beyond 50 m from the release point. The remaining 17% were
recaptured in A and C ditches.
• With a median distance of 50 m from release point, these results agree with that from a study
done in Wyoming that reported a median distance of 49 m from the release zone (Belica and
Rahel, 2008). If release and recapture data represent the natural tendency of chub movement,
then it appears that they do not have a strong preference for ditches.
• Possible explanations for these results include no preference, mortality, recapture techniques
ineffective, cold weather and shallow ditches may have influenced the chubs to stay in Cedar
Creek, which might explain the low recapture rates.
Future Study
More observation on the movement of creek chubs will continue in spring 2015. The distribution of
these creek chubs will provide further insight on the movement patterns in the ditches and Cedar
Creek. This will allow us to observe and study other forage fish behavior in agriculture affected
headwater streams.
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A
C
Percent of Relative Abundance in Creek Chubs 
2009 2010 2011 2012 2013 2014
ALG 39 20 55 61 25 22
AME 31 60 80 20 11 3
BLG 40 4 1 15 41
CLG 49 28 25 43 43 40
AXL 22 36 14 33 16 19
CME 67 3
CME2 64 18 0
F34 17 8 23 15 8 7
Table 1: Relative abundance of creek chubs in multiple sites. Red 
highlight indicates abundance lower then the F34 (Cedar Creek) site.
Figure 3: 
Distribution 
of creek 
chubs 
recaptured.
Hypothesis
• In Indiana’s headwater streams, fish species such as Semotilus atromaculatus, commonly known
as a creek chub, are more abundant in ditches than the streams they flow into (Table 1). Possible
explanations of high abundance include predator avoidance and reduced competition, which
contributes to a higher survival rate.
• We hypothesized that given a “choice” creek chubs would choose the ditches over the creek,
even though creeks have a much better habitat.
Methods and Materials
• Study area was a total of 820 m stretch of Cedar Creek near Waterloo, IN including the ditch sites.
Two ditch sites each 125-130m, CLG and AXL upstream of the A and C ditch respectively.
• Creek chubs were tagged in the middle of the nares with red or green VIE tags identifying the A
and C ditch sites respectively (Figure 4). Fish were observed for approximately 30 minutes to 1
hour to see if the VIE tag remained, and to assess the health of the creek chub (VIE manual).
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Distribution of Creek Chubs in Cedar Creek
Towards A Ditch Towards C Ditch
Distance from release point A C A C
0-50 0 0 12 3
50-100 0 1 0 1
100-150 2 2 0 0
150-250 1 1 *1 *1
250-300 0 1
Returned to ditch 3 0 1 1
*Fish toward C ditch beyond 200 m upstream of C ditch mouth
Table 2: The distance of 
the recaptured creek 
chubs. A and C  represent 
the ditches that chubs were 
initially captured in.  
